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(54) SURFACE OBSERVING APPARATUS FOR PLATE-UKE MATERIAL 

(57)Abstract 

PURPOSE: To easily find defects regarding the evenness of a 
plateHike material and observe the defects. 
CONSTITUTION: Regarding a surface observing apparatus for a 
plate-like material by which the surface of a plateHike material is 
observed in one end parts of a pair of arm members la, 1 b by 
overlapping the arm members la. lb while a gap being kept 
between them, joining the other end parts of the arm members, and 
inserting the plateHike material in the gap; obsen/ation windows 2a, 
2b equipped with lens 3a. 3b are formed in the same positions of 
the. other end parts of the arm members and the surface defect 
found by the observation window 2a in the front side and whose 
position is defined is observed and confirmed by the observation 
window 2b on the rear side. 
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♦ NOTICES ♦ 

I 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claini(s)] ...... 

[Claim 1] Arm member of a pair (la, lb) In the surface observation equipment of the tabular matenal which 
prepares and piles up a clearance, joins one edge, inserts tabular material (S) into a clearance, and observes a 
tabular material front rear face in the other*end section This arm member (la, lb) It is an observation port (2a, 
2b) to the same location of the other-end section. Surface observation eqiaipment of the tabular material 
characterized by preparing. 

[Claim 2] It is an observation port (2a, 2b) to the same location. Surface observation equipment of tabular 
material according to claim 1 which comes to stop the prepared arm member (la, lb) to a supporting-point 
member (5) on a tabular material front face free [ rotation ] in parallel free [ in-and-out to a longitudinal 
direction ]. 

[Claim 3] It is surface observation equipment of the tabular material which prepares a clearance, piles up the 
arm member of a pair, joins one edge, inserts tabular material (S) into a clearance, and observes a tabular 
material front rear face in the other-end section. The 1st rail (8), The 1st block which moves in said 2nd rail [ ( 
this and the direction of a right angle ] (1 1), and 1st rail (8) top, enabling free sliding (7), The 2nd block which 
moves in said 2nd rail (1 1) top, enabling free sliding (10), The 1st arm which was attached in said the 1st rail 
(8) and direction of a right angle, and prepared the slit (61) of the same width of face in said 1st block (7) 
covering the overall length mostly (6), It is attached in said the 2nd rail (1 1) and direction of a right angle at 
said 2nd block (10). Surface observation equipment of the tabular material characterized by consisting of the 
2nd arm (9) which prepared the slit (91) of the same width of face covering the overall length mostly, and 
forming an observation port (2) by part for the intersection of the 1 st arm (6) and the 2nd arm (9). 
[Claim 4] Surface observation equipment of the tabular material according to claim 1 to 3 which equipped the 
observation port (2) with the lens (3). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention discovers the detailed defect generated in cold rolled sheet steel, and 
about the equipment to observe, especially about a defect of concave convexity which is a defect even if the 
defect generated in one field of tabular inspected material sees from the field of another side, as it can contrast 
the defect of each field easily, it relates to the equipment which discovers and observes a defect. 
[0002] 

[Description of the Prior Art] For example, in the manufacture process of cold rolled sheet steel, a band-like 
steel plate receives varioxjs kinds of processings, and, finally is shipped in the form of a cold-rolled coil or a 
cold-rolled sheet. And in various phases of a process, inspection of surface discontinuity is conducted by 
viewing by automatic defective detection eqmpment or the operator, and surface quality is managed. 
[0003] Although there is a concave convexity defect generated with the irregularity with a steel plate fi-ont fac« 
slight [ one ] of the surface discontinuity of cold rolled sheet steel, there is much what cannot detect this kind ( 
defect with human being's naked eye, and, generally the so-called grinding stone detection method which 
carries out grinding of the fi-ont face of a steel plate lightly with a grinding stone, makes a defect clear, and 
conducts a visual inspection is adopted. The example of the surface discontinuity detected by grinding stone 
inspection is shown in drawing 5 . The foreign matter with which R adhered to ttie roll and D adhered to the rc 
surface, and S are tabular material, such as a steel plate. 

[0004] If the foreign matter D has adhered to the front face of Roll R, some steel plates S in contact with this 
roll are made a foreign matter D, the rear face in this drawing is dented, and a front face will rise and will servi 
as convex. In order to study the cause of generating of such a defect and to take sxiitable measures, the contact 
marks on the back in contact with a roll must be discovered, but there are also many detailed things which wer 
poked at the needle point, especially when the minute irregularity which a steel plate front face calls the dull 
finish instead of a mirror plane is formed, such contact marks are indistinguishable from this irregularity, and 
usually difficult to discover. Therefore, instead of discovering a detailed concave defect, a part for the surface 
height is actualized by grinding stone inspection, it catches, and the approach of observing the rear face and 
discovering a defect is taken. 

[0005] Conventionally, for this p\irpose, it had a pincette*like instrument so that a steel plate might be inserted 
and the tip by the side of the fi'ont face of an instrument was applied to the defective location, and the method « 
discovering a defect on the back in the location to which the tip by the side of the rear face of an instrument 
points was performed. However, by this approach, since a defective part with the minute tip of a pincette-like 
instrument is covered, a defective part cannot be guessed a direct view, but there is a trouble that it is difficult ' 
specify the magnitude of the foreign matter leading to defective generating and a configuration. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention cancels such a trouble and aims at realizing the 
surface observation equipment of the tabular material which can discover a defective part easily and can fully 
observe it. 
[0007] 

[Means for Solving the Problem] This invention according to claim 1 is surface observation equipment of the 
tabular material characterized by preparing an observation port in the same location of the other-end section of 
this arm member in the surface observation eqxiipment of the tabular material which prepares a clearance, piles 
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up the arm member of a pair, joins one edge, inserts tabular material into a clearance, and observes a tabular 
material front rear face in the other-end section. 

[0008] This invention according to claim 2 is an observation port (2a, 2b) to the same location. It is siirface 
observation equipment of tabular material according to claim 1 which comes to stop the prepared aim membei 
to a supporting-point member on a tabular material front face free [ rotation ] in parallel free [ in-and-out to a 
longitudinal direction ). This invention according to claim 3 is surface observation equipment of the tabular 
material which prepares a clearance, piles up the arm member of a pair, joins one edge, inserts tabular materia 
into a clearance, and observes a tabular material front rear face in the other-end section. The 1st rail, The 1st 
block which moves in said this, 2nd rail [ of the direction of a right angle ], and 1 st rail top, enabling free 
sliding. The 2nd block which moves in said 2nd rail top, enabling free sliding, and the 1st arm which was 
attached in said the 1 st rail and direction of a right angle, and prepared the slit of the same width of face in sai- 
1 st block covering the overall length mostly^ It is attached in said the 2nd rail and direction of a right angle at 
said 2nd block. It is surface observation equipment of the tabular material characterized by consisting of the 2: 
arm which prepared the slit of the same width of face covering the overall length mostly, and forming an 
observation port by part for the intersection of the 1 st ami and the 2nd arm. 

[0009] Furthermore, this invention according to claim 3 is surface observation equipment of the tabular materi 

according to claim 1 to 3 which equipped the observation port with the lens. 

[0010] 

[work — ] for According to this invention, since superposition and an end were joined for the arm member of tl 
same dimension and the observation port is prepared in the point, the observation port of a front flesh side is 
always in the same location of front flesh-side both sides of tabular material, and can discover and catch the 
surface discontinuity of the field of another side which is hard to discover from the surface discontinuity whic 
one field tends to discover. Moreover, if a lens is attached in an observation port, it becomes possible to expai) 
and observe a minute defective part, and can discover easily also by the defect buried in the detailed irregulari 
of dull finish. 

[0011] 
[Example] 

The 1st example of example 1 this invention is shown in drawing 1 . This drawing is a perspective view of the 
* surface location designating device of this example, and, for la and lb, an arm member, 2a, and 2b of an 
observation port, and 3a and 3b are [ a lens and 4 ] joints, la and lb are the arm members of the pair of the sai 
dimension, they prepare a clearance, make one [ superposition and ] edge a joint 4 for a location exactly, and 
have joined it in the shape of a pincette. Observation-port 2a and 2b are prepared in the same location of the 
other-end section of the arm material la and lb opposite to a joint 4, and Lenses 3 a and 3b are inserted in it, 
respectively. 

[0012] If drawing 2 explains the example of xise of the surface location designating device of this example, the 
tabular material S is inserted in the clearance between the arm members la and lb, and having the whole 
eqmpment by hand and making it move, by observation-port 2a or lens 3 a, the defective part of the tabular 
material S front face which is remarkable will be discovered by a grinding stone method etc., and it will catch. 
Since observation-port 2b of the opposite side is in the background of the same location of this defective part \ 
this time, if the rear face of the tabular material S is observed by observation-port 2b or lens 3b, a detailed 
defective part can be discovered. 

[0013] Although the surface observation equipment of this example is easy stmcture and easy also handling, 
when a defect is discovered by the front- face side, it is a difficulty to take efforts to hold the whole equipment 
a location as it is a littie. 

The 2nd example of example 2 this invention is shown in drawing 3 . This is what attached the surface locatio 
designating device of the 1 st example in the supporting-point member 5. The supporting-point member 5 Sine 
supporting-point member 5 self can rotate freely with a revolving shaft perpendicular to a tabular material fror 
face while making at least one side of the arm material la and lb insert in and making in-and-out free at a 
longitudinal direction, observation-port 2a which exists at the tip of arm material can be located in the point o\ 
the arbitration of a tabular material S front face. An arrow head and the chain line show a migration situation, 
is the same as that of the 1st example to discover the defective part of a tabular material S front face, and to 
discover and observe a detailed defective part with observation-port 2b of the opposite side. 
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[0014] In addition, if the graduation or the sensor is formed in the supporting-point member 5 or the arm 
material la and lb, reading and record of a defective location can be performed in the form of a polar 
coordinate. 

The 3rd example of example 3 this invention is shown in drawing 4 . In this example, it is used 2 sets, using th 
surface observation eqxiipment of the 1 st example as an arm. The 1 st block which 8 slides on the 1 st rail and 7 
slides on a this top, and 6 are attached in the 1st rail 8 and direction of a right angle at the 1st block 7, it is the 
1 st arm which formed the slit 61 of the same width of face covering the overall length mostly, and the 1 st rail . 
is installed in parallel [ for example, the tabular material S ] with one side. 

[001 5] Hie 2nd block which 1 1 sHdes on the 2nd rail and 10 sUdes on a this top, and 9 are attached in the 2nd 
rail 1 1 and direction of a right angle at the 2nd block 10, it is the 2nd arm which formed the slit 91 of the same 
width of face covering the overall length mostly, and the square observation port 2 is formed in a part for the 
intersection of the 1st arm 6 and the 2nd arm 9. It is the same as that of the 1st example to discover the defecti' 
part of a tabular material S front face by the observation port 2 on a side front, and to discover and observe a 
detailed defective part by the observation port 2 on a background. If fitting of the suitable block for an 
observation port 2 is carried out and a lens 3 is embedded into it, it is much more convenient At drawing 4 , 
although the alphabetic characters a and b which show a side front and a background are omitted, it is the sami 
as that of examples 1 and 2 that each arm consists of arm members of table back identitas. 
[0016] In addition, if the graduation or the sensor is formed in the 1st rail 8 and 2nd rail 1 1, reading and record 
of a defective location can be performed in the form of XY coordinate. 
[0017] 

[Effect of the Invention] Since according to this invention the observation port on a background directs the 
same part as the defective location discovered on the surface of inspected material and it can observe in detail 
with a lens, the cause of defective generating can be discovered at an early stage, treatment can be devised, an< 
there is outstanding effectiveness [ say / that the surface quality of a product improves ]. 



[Translation done.] 
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DRAWINGS 



[Drawing 11 





[Drawing 31 




[Drawing 4] 
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